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测定。实际水样中的平均回收率分别是 1.2,5.6-二苯并蒽 102.9 (SD 5.8)%，2,3-苯并芴 96.4 






























光法无法同时分辨三种物质。实际样品的加标回收率分别是：晕苯 94.8 (SD 11.2)%、




















Synchronous fluorescence spectrometry has advantages of simplifying spectra, increasing 
selectivity, decreasing scattering interference, which is useful for the analysis of 
multi-component mixture. In recent years, this method is developed promptly and applied 
widely. Many new approaches have been proposed, such as derivative matrix isopotential 
synchronous fluorescence spectrometry (MISF), Shpol’skii cryogenic synchronous 
fluorescence spectrometry and non-linear variable synchronous fluorescence spectrometry. 
This dissertation focuses on the studies and application of these three new techniques. The 
dissertation consists of four chapters. 
 
In the first chapter, the literature was summarized. The development of new approaches on 
synchronous fluorescence spectrometry, non-linear variable synchronous fluorescence 
spectrometry, theory foundation and analytical application of matrix isopotential synchronous 
fluorescence spectrometry, the combination of cryogenic technique and synchronous 
fluorescence spectrometry, and the significance and determination methods of porphyrin were 
described in detail. At last, the plans for the whole dissertation were put forward. This chapter 
was divided into six sections. 
 
In the second chapter, matrix isopotential synchronous fluorescence spectrometry (MISF) 
was proposed for the direct and simultaneous assay of coproporphyrin and protoporphyrin in 
feces. Coproporphyrin and protoporphyrin whose spectra overlapped seriously can be 
distinguished in a single spectral scanning. The detection limit, precision and recoveries were 
also investigated. The concentration of coproporphyrin and protoporphyrin in feces is very 
important for the diagnosis of porphyria. The proposed MISF spectrometry was compared 















methods, the porphyrin data measured by three methods for 20 normal specimens were 
analyzed by the Bland-Altman statistical method. The small limits of agreement confirmed 
that the two methods were clinically comparable. The recoveries of real samples are 97.2 (SD 
6.8)% for coproporphyrin and 102.4 (SD 4.2) % for protoporphyrin, respectively. 
 
In the third chapter, derivative non-linear variable-angle synchronous fluorescence 
spectrometry (DNLVASF) was developed to identify simultaneously and determine 
quantitatively 1,2.5,6-Dibenzoanthracene (DBA), 2,3-Benzofluorene (BF), Pyrene (Pyr) and 
3,4-Benzopyrene (BaP). Owing to spectral overlapping, it is impossible to determine the four 
polycyclic aromatic hydrocarbons (PAHs) simultaneously by conventional synchronous 
fluorescence spectroscopy. The technique realizes the rapid simultaneous determination of the 
four PAHs in a mixture from a single spectrum based on a single scan. The method has also 
been applied to various real water samples spiked with the four polycyclic aromatic 
hydrocarbons (PAHs) with mean recoveries of 102.9 (SD 5.8)% for DBA, 96.4 (SD 4.2)% for 
BF, 96.3 (SD 4.0)% for Pry and 98.2 (SD 3.0)% for BaP. 
 
In the forth chapter, cryogenic derivative synchronous fluorescence spectrometry was 
studied in detail. First, the arrange mode of optic fiber end was improved. Secondly, the 
cryogenic spectra of 14 PAHs were investigated and compared to show Shpol’skii narrowing 
effect. Thirdly, the combination of cryogenic technique, variable-angle synchronous 
fluorescence and derivative technique were suggested. This chapter was separated into three 
sections.  
In the first section, as for the low sensitivity of cryogenic determination where light 
conduction was completed by optic fiber, a new fiber was designed to match the illuminant 
and increase the efficiency of collecting light. Take 0.1 µg/mL benzo[k]fluoranthene as 
















In the second section, the various cryogenic spectra of 14 PAHs were compared to show the 
spectral narrowing effect of the cryogenic technique and the amplification effect for narrow 
band by the derivative technique. The amplitudes of decrease are 82.7～48.5% for emission 
spectra and 82.9～37.5% for synchronous spectra, respectively. 
 
In the third section, cryogenic derivative non-linear variable-angle synchronous 
fluorescence spectroscopy was developed to identify simultaneously and determine 
quantitatively Coronene (Cor), 3.4,8.9-Dibenzopyene (DBP) and Perylene (Pery). The spectra 
of the three PAHs overlapped seriously and can’t be distinguished by DNLVASF at room 
temperature. The addition recoveries in real samples are 94.8 (SD 11.2)% for Cor, 95.6 (SD 
8.9)% for DBP and 99.5 (SD 9.9) % for Pery, respectively.  
 
Keyword: porphyrin, polycyclic aromatic hydrocarbons (PAHs), Shpol’skii cryogenic effect, 
non-linear variable-angle synchronous fluorescence spectrometry, derivative technique, matrix 
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